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Genetics of Synthesis of P-Sitosterol 
Esters ¡n Wheat and Related Species 
T H E specificity of synthesis of (3-sitosterol esters in the 
endosperm of the allohexaploid wheat, Triticum aestivum 
(genomes ABD), is different from that of the allotetraploid 
wheat, T. clurum (genomes AB). Palmitate (P) followed 
by linoleate (L) are the main esters in the hexaploid, whüe 
linoleate accounts for more than 90 per cent of the sito-
sterol esters in the tetraploid. Although the phenotypic 
difference between the two species is the presence of 
palmitate in T. aestivum, a complete system for palmitate 
and linoleate (P-L) synthesis is added with the D genome 
to T. durum {AB), because both Aegilops squarrosa {D) 
and a synthetic T. spelta {ABD) show the P-L pattern 
(Fig. 1). 
T. earthlicum (AB) 
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Fig. 1. /S-Sitosterol ester patterns of T. earthlicum, synthetic T. spelta 
(T. earthlicum x Ae. squanosa), Ae. squarrosa, T. aestivum and T. durum. 
Separation method as described by Gilíes and Young1. 
I n an extensive survey of T. durum and T. aestivum 
varieties2 , no P - L p a t t e r n was found in t h e first species, 
b u t th ree T. aestivum var iet ies showed t h e L p a t t e r n . 
Crosses be tween L a n d P - L T. aestivum variet ies give 
hyb r id s wi th t h e P - L p a t t e r n . I n t h e F 2 generat ions 
derived from these hybr ids , segregations fit t he ra t io th ree 
P - L : one L, and t h e backerosses of t h e hybr ids by t h e 
L p a r e n t yield a one P - L : one L ra t io (Table 1), so t h a t 
sitosterol p a l m i t a t e is inher i ted as t h o u g h de termined b y 
a dominan t alíele a t a single locus; designed P i n . 
Table 1. SEGREGATION OF SITOSTEROL PALMITATE SYNTHESIS IN CROSSES 
BETWEEN P-L AND L T. aestivum VARIETIES 
Cross 
(P-L x L)F2 
('Ariana' x 'Mará') F2 
('Rietti' x 'Mará') F2 
('Aragón 03' x 'Pane 247') 
F 2 
(P-L x L) x L 
('Aragón 03' x 'Mará') x 
'Mará' 
('Aradi'x'Pane 247') x 
'Pane 247' 
('Aragón 03' x 'Pane 247') 
x 'Pane 247' 
Obser 
P-L 
75 
73 
80 
23 
26 
22 
ved 
L 
25 
26 
20 
27 
24 
28 
Expected 
P-L L 
3 :1 
75 25 
74'2 24-8 
75 25 
1 :1 
25 25 
25 25 
25 25 
y} 
O'OO 
0-08 
1-33 
0-32 
0-08 
0-72 
P 
0-95 
0-70 
0-20 
0-50 
0-70 
0'40 
B o t h L a n d P - L variet ies h a v e t h e same to ta l f a t t y 
acid p a t t e r n , which suggests t h a t t h e genetic control 
affeets t h e esterification of (3-sitosterol a n d no t palmit ic 
acid synthesis . So i t is more likely from a biochemical 
po in t of view t h a t t h e dominan t alíele de termines a whole 
P - L sys tem a n d no t jus t si tosterol p a l m i t a t e synthesis . 
K n o w n fat ty-acyl t ransferases 3 ' 4 a n d sterol esterases5 do 
no t have such res t r ic ted specificity. W h e t h e r t h e recessive 
alíele de termines a n L sys t em or a non-functional P—L 
sys tem cannot be discerned because segregations t a k e 
place against t h e cons tan t L background of t h e T. durum 
genomes. 
F r o m none to th ree doses of t h e d o m i n a n t alíele Pin 
are possible in t h e endosperm, which is tr iploid. P a t t e r n s 
of sitosterol esters in hybr ids resul t ing from reciprocal 
crosses be tween P - L a n d L var ie t ies (genotypes PinPinPm 
a n d PinPinPin) d id n o t differ significantly from t h a t of 
t h e P - L p a r e n t (PinPmPm). 
The P - L p a t t e r n is more widely d i s t r ibu ted t h a n t h e 
L p a t t e r n in t h e Aegilops—Triticum group. Among t h e 
diploid species s tudied, Ae. speltoides (S), Ae. bicomis (5D), 
Ae. longissima (S1), Ae. squarrosa (D), Ae. caudata (G), 
Ae. comosa (M) a n d Ae. uniaristata (Mu) have the P - L 
sys tem a n d only Ae. umbelhdata (Ou), Ae mutica (Mt) and 
l1. monocoecum (A) h a v e t h e L sys tem. Alloploid species 
w i t h t h e L pheno type are Ae. ovata (Ouilf °), Ae. columnaris 
(GnMc), t he AB t e t rap lo id whea t s {T. durum, T. turgidum, 
T. polonicum, T. earthlicum) a n d T. timopheevi {AB'). T h e 
remain ing alloploids included in our s tudy , Ae. biuncialis 
(C"i¥b), Ae. triaristata (Cuilft), Ae. trñmcialis (C"C), Ae. 
variabilis (G^S^), Ae. crassa (DMCT), Ae. ventricosa (DM^), 
Ae. cylindrica (DG) a n d Ae. juvenalis (DCCM¡) h a v e t h e 
P - L p h e n o t y p e . 
According to t h e scheme of cur ren t ly accepted cy to-
genetic re la t ionships be tween t h e species of this group8-7 , 
t h e L pheno type alloploids h a v e the p ivota l genome (A 
or Cu) wi th an L sys tem and the second pa ren ta l genome 
(B — S, or M) w i th a P - L sys tem. Because o ther alloploid 
combinat ions , n a t u r a l as well as synthe t ic , h a v e t h e P - L 
pheno type , t h e cases of L pheno type m a y resul t from loss 
of t h e P - L sys tem subsequent to the format ion of t h e allo-
ploid. T h e existence of dupl ica te genetic ac t iv i ty for sterol 
ester synthesis in the aloploid would pe rmi t such a loss. 
This would be consistent wi th w h a t has been establ ished b y 
means of genome analys is 8 : t h a t t h e p ivota l genomes in 
t h e Aegilops-Triticum alloploids are identical wi th k n o w n 
diploid analysers , while t h e addi t ional genomes are ex ten-
sively modified a n d only par t ia l ly homologous w i t h a n y 
known diploid. The absence of P - L pheno types in t h e 
te t rap lo id whea t s s tudied seems to indícate t h a t t h e loss 
of t h e P - L sys t em m u s t h a v e oceurred early in the i r 
evolut ion. 
I t h a n k Professor E . Sánchez-Monge for helpful dis-
cussions a n d for t h e F 2 samples . 
F R A N C I S C O G A R C Í A - O L M E D O 
I n s t i t u t o Nacional de Invest igaciones Agronómicas , 
Madrid, Spain. 
Received October 7, 1968. 
1
 Gilíes, K. A., and Young, V. L., Cereal Chem., 41, 502 (1964). 
2
 García-Faure, II., García-Olmedo, F., and Vallejo, J. M., J. Sci. Food 
Agrie, 19, 322(1968). 
^ Kornberg, A., and Pricer, W. E., J. Biol. Chem., 204, 345 (1953). 
4
 Weiss, S. B., Kennedy, E. P., and Kiyasu, J. Y., J. Biol. Chem., 235, 40 
(1960). 
5
 Hernández, H. H., and Chaikoff, I. L., J. Biol. Chem., 228, 447 (1957). 
c
 Kihara, H., Iiulian J. Genet., 26, A, 14 (1966). 
' Zohary, D., Proc. Second Intern. Wheat Genetics Synw., Hereditas, Suppl. 2» 
207 (1966). 
8
 Kihara, H., Ci/tologia,19, 336 (1954). 
